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1. INTRODUCTION : THE CONCEPT OF TECHNOLOGY EXCHANGE TRANSACTIONS (TETs) 



In a recent paper the concept of^an Integrated approach to a vide range 
of ideal technology, and information exchanges was presented. The terra 
"Technology Exchange Transaction" (TET)' was used to dascribe the set of 
interactijctas^^eiiexaXIy covered separately under the headings of: Scientific 
arid Technical Information (STI) , Technical Assistance (TA) , and Technology 
Tran^i^r (TT), In that paper a number of issues an'i questions pertinent 
to the field were raised and some suggestions were given as to possible 
experimental approaches to addressing them, using the techniques of in-house 
or administrative experimentation, 

2 ^ • 

JEn an earlier paper a number of ideas were put forth on the marketing of 

STI and related technical information in LDCs, This paper builds on both 

of these earlier ones and outlines an approach to designing programs and 

institutions for the whole range of TETs to serve particular countries, 

economic sectors,' technical fields,. or g^graphic regions in LDCs. 

Hie major points raised in the previous papers included: the need for 
integration of the vHde range of TETS, the nature of the facilities and 
skills required, the problems of pricing and marketing, and the institutional 
characterisitics required to make them succersful. 

In addition to the two previous papers^and our general work in this area' ij 
at Northwestern University in the Program of Research on The Management? 
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of Research and Development (POMEIAD) , ideas for this paper come from a .v 
methodology study we did for OAS several years ago^ as part of a multi- 
country program on Technology Transfer in Latin ^^America.^ 

In all of this work, we have emphasized the needs, capabilities, attitudes, 
and situation of the user of technological ideas and information." That is, 
we have been concerned with how he perceives and acts upon his needs and 
opportunities for acquiring and using such inputs. This has, of course, 
raised the question of the importance, to the variety of people we generally 
consider to be customers or dlients for TETs, of such things as: costs, 
benefits, importance of an "adequate" vs. a "perfect" or complete answer, 
timeliness, form, interpersonal relations, individual style, and so on. 
These TETs are not merely mechanistic, impersonal exchanges between formal 
.organizations; they also involve the feelings, aspirations, self-respect, 
suspicions, sentiments toward others, and other very personal aspects of 
the people involved. Therefore, when discuss (below) the question of 
how to effectively design TET programs ^nd procedures, these personal factors 
will weigh heavily, along with the formal economic and organizational factors < 
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2. THE POSSIBILITY OF INTEGRATED TET PROGRAMS />AND FACILITIES 



In the two recent papers mentioned, there is thought given to the possi- 
bility of highly integrated networks of people and information facilities 
in a country or region that could provide a clear starting point and, 
hopefully, ending point in a search for 'ideas and information related to 
TETs. This does not necessarily mean a centralized facility, all in one 
bui]ding or under control of one organization. Such a high degree of 
centralization has implications for policy and mode of operations that might 
not provide the flexibility needed for effective TET activities. In a 
later section of this paper, such questions are explored within the context 
of a systematic approach to design for TETs. 

Among the specific issues discussed below, in the design context, are 
questions of regional centers or of "centers" at all and questions of control 
and financing of TET programs and facilities. A major underlying issue is 
whether such TET facilities can be effectively stamped out of a common mold, 
with a high premium on uniformity from sector to sector, country to country, 
or region to region. I believe it is feasible to design tiiera,within a common conceptual 
framework, but taking particular account of the special circumstances in 
each ^ield, sector, country, or region for which a TET facility or network is 
planned . 

My overriding concern v^ith such designs is that the wide variety of TET 
transactions and the different r.eeds and characterisitcs of the parties to 
them be dominant in the thinking of the planners, designers, and operators 
and that they not be confused with or lumped into the typical library or 
bibliographic ser-zice which is the^ major trend in providing technical 
information in many countries. Most TETs are very personal in nature, at 
least from the 'viewpoint of the recipient of the information , and often, from 
the viewpoint of the provider; their attitudes and behavior patterns 
can strongly affect the success, of the process. 
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3. AN APPROACH TO DESIGNING PROGRAMS, ORGANIZATIONS, FACILITIES. AND NETOORKS 
FOR TETs 

For a number of years, members of POMEIAD at Northwestern University have 
been dey^loping an approach to organizational and program design which 
emphasizes the institutional realities 6f the situation and focusses attention 
on the needs and desires of the client. Although the methodology is closely - 
related to that we use in basic and applied research on the R6cD/lnnovation 
process, the emphasis on practicality and client needs provides. a different 
starting point from that of most of our research studies. In the design 
siiudies we start with specific indicators and measures of what t.he client 
wants to accomplish as a result of improving or initiating a design for a ^ 
program or organization. We call these the " Design Criteria .'' For example, 
some criteria relevant to TETs might be; 

- Increased percentage of relevant answers to questions posed 

- Decreased number of search steps required by the user 

- Decreased inital search time and cost 

- Increased number of alternative sources of information turned up 

- Usefulness of the information received 

- Decreased total search time and cost 

- Lower frustration level in the search process 

- Successful solution to the original problem for which the 

search was initiated. ^ 



J"' — 

It is clear that some of these criteria represent immediate consequences 

of the TET design (e.g., initial search time and cost) and some represent 

more indirect and longer term consequences (e.g., successful problem solution). 

This range of output criteria is handled in our design procedure through 

the "criterion tree," which provides for causal and sequential relati unships 

among criteria. 

The second concept we .employ in our design work involves the ' 'Design Features ." 
These are factors over which the client and his associates realistically have 
control and which are believed to have significant effects on the level of the 



6. Albert H. Rubenstein, "Some Notes on Our Organizational Design Paradigm," 
May, 1975. 



ERIC 



6 



5 



output criteria. For example, some design features relative to TETs 
might be: 

- Experience and skills of the TET contact people 

« Resources for telephone, travel, correspondence, and acquiring 
materials 

- Personal contacts between the TET people and important sources 

of information 

- Pricing structure for information and assistai ce 

Tlie third concept involves "Design Parameters " or conditions over which the 
client has no effective control s These are "given" factors which cannot 
practically be manipulated in the design of the TET program or organization. 
Some of them (e.g., government policy) might be changed in the long run, 
but for the immediate purposes of designing and operating the TET facility, 
they must be considered given and not subject to control by the client. 
Examples are: 

- National laws on transfer of technology 

- Economic conditions in the country 

- Availability of skilled and experienced people for the TET 

network 

- Level of sophistication of TET clients in industry and government 

- Existing diplomatic and economic relations with potential 

sources of TET information and assistance (e.g., foreign countries) 

Figure 1 summarizes the design model in terms of a flow diagram, which repre- 
sents what we want to accomplish, (crite-.ia) what we can manif)ulate, (features) 
and what ve must accept as given (parameters). 
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FIGURE I: AN ORGANIZATIONAL DESIGN MODEL FOR TETs 



Design FEATURES' ■■ 

(What can we manipulate?) 

e.g. - Skill mix and characteristics 
of TET people 

- Resources for communication 
*• Personal contact network 

- Pricing structure 

- Accessability of TET 
• Ease of use of TET 

- Planned response time 
-? Proportion of interpersonal 

interaction vs.^ documents 

- Answers vs» documents or 

references (intended) 

- Career paths and incentives 

for TET people 

- Location and identification 

(local, international, etc.) 

- Relations with an RI 

- etc. 



-^Design CRITERIA 

(What do we want to accomplish?) 

e.g. - Percentage of relevant 
answers 

- No. of search steps 

- Initial search time and 

cost 

- No. of alternative sources 

- Usefulness of information 

- Total search time and 

cost / 

- Frustration level 

V - Successful problem 
solution 

- Satisfaction of clients with 

level of service 

- Survival for the TET activity 

- Contributior to economic 

and social development, 
balance of payments, and 
development of indigenous 
R&D capability * 
-etc. 



Design PARAMETERS 

(What must we accept as given?) 

e.g. - Laws oci Technology Transfer 

- Economic conditions and budgetary constraints 

- Availability of skilled people 

- Sophistication of clients 

- Relations with source countries 

- Country size and resources 

- Industry and other sectorial structure 

- Language, customs, inter-personal relations 

- Technical states of the various arts involved 

- Communication and transportation facilities in 

the country or region ^ 

- etc. 



* Of course, these are longer term, more diffuse criteria than most of 
those listed above, that can be direct^ related to the efforts of the TET activity. 
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4 • SOME DESIGN ISSUES RELATED TO TETs 

. In this section, a number of issues will be discussed which constitute major 
policy, des?:gn, and operating issues for TET activities. Some of them should 
be raised at the- outset, before the detailed design of a TET activity is be-'^ 
gun. Others are, essentially, design questions that can lead to the identi- 
fication of design criteria, features, and parameters for, the v^esign itself. 
Others are related issues that will bear on the success of both the design 
of the TET activity and its long terra impact on its clients and the country, 
sector, or region in which it is, located. 

4.1 To \^at Extent Can and Should the TET Activity (Program or Organiza - 
tion) Be Tailored to a Specific Country, Sector, Field, or Reg ion 

There is some evidence from our informal observations and studies on 
research institutes in developing countries that r.iany international regional 
centers for applied research and TETs may not be very effective* Some of 
the reasons for this may include domination of such centers by one or more 
of the participating countries; differences in size, language, level of 
sophistication, and culture of the participating countries; geographical ^ 
barriers ;wide variations in economic, industry, and social structure of 
the participating countries. -. 

UnliVe s cientific research centers (e.g., CERN) which tend to be "univarsalistic," 
technology centers tend to be more Ipcal and designed to serve parr<.cular 
local needs rather than the more general needs of the"scientif ic conmunity. In 
addition, the material with vhich technology centers deal are often more directly 
linked to commercial operations and there are more likely to ba proprie- 
tary, of" nationalistic feelings about the information and its implications 
for profit, national development, or competitive trade position . One way 
of contrasting scientific and technical communication is that the latter is 
more focussed, more goal-oriented and more self serving. This makes it 
difficult for an international center to cater to a wide variety of clients 
from many countries, regions, or sectors. The starting point of l TET is 
typically a very specific, localized need for information to accomplish a 
particular * task. This implies not only familiarity with the circumstances 
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under which the task or the problem arose, but also an interest on the part 
of the TET personnel in helping the client to solve the problem. Although 
iDOtivation for such assistance can often* be universalistic, it is more 
likely to be tied to common interests, e.g., nationality and culture, than 
to a general interest in helping people -from other countries. One substitute 
for thii nationalistic self interest is, of course, a market system. Under ^* 
such a system, TET personnel might be motivated to provide assistance for 
anyone who can pay the established prices. This may appear to «be a harsh 
view of the motivation of some people in the TET business, but it is based 
qn long term observations of the shortcomings of regional and international 
centers, where the identification of the staff with the clients is very low* 

Even In the absence of a proprietary or profit motivation among the clients 
of TET services, there is often fierce competition and secrecy among ministries 
In the same country and between people in the same sector in neighboring 
countries. This situation even prevails among departments in the same corporation, 
where lack of cooperation and rivalry are observed among different functional 
areasyCe.g., research, development, engineering, manufacturing). 

Cer^inly, there are matiy small and poor countries that cannot afford to 
"go it alone^' in the TET area ^(or many other areas of science and ^ technology) . 
They cannot possibly afford the skill mix, number of people, equipment, data 
bases, proces.sing facilities, etc. required of a self-sufficient TET activity. 
They must have some tie-in to regional,- bi-lateral, or international organizations 
for these capabilities. Tliese parts of the process - the "back room'' parts 
may have to be regional or international. However, it is important, in the 
spirit of the comments in this section, that the "front end" of the TET process - 
the one in contact with the client - should be local or national, direct, 
and dedicated to the interests of its own set of clients and their special 
problems and circumstances. This front end or ^'switching mechanism" that I 
have referred to in the earlier papers can be, and generally must be, hooked 
into a large network of sources and special capabilities, but the direct client- 
TET interaction should be a local or sectorial or national relationship that 
clearly indicates the special dedication of the TET activity to its clients. 

4.2 Design of a TET System for the Short v<; . the LonR Range 

Historically, a lot of monoy (relatively) and other kinds of resources have 
been provided for the organizing and initiating of TET-types of activities - 



7. Albert H. Rubenstein, "Organizational Factors Affecting R&D Decision-Making 
In Large Decentralized R&D Companies", Management Science, July, 1964. |Q 
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e.g., information centers, technical assistance programs, research institutes, 
technology transfer mechanisms . Much of this help has come from international 
and national government agencies, foundations, banks, and other development- 
oriented organizations* 

However, not much funding (in some cases virtually none) or technical assistance 
is provided for the necessary longer-run; maintenance, growth, self analysis, 
modification. Research and Development, career development, travel, materials, 
etc. Typically, a TET project involves starting a center, program, or activity ' 
and then casting it loose to find its own continued funding and other support. 
This situation is quite understandable, in view of the limited funds and large 
number of potential "clients'' of such organizations as international devel- 
opment banks, U.N. agencies, foundations, and other technical assistance 
organizations. However, this mode of operations, like giving a building to 
a university, with no funds for it*; upkeep, can be less than satisfactory 
for a country already burdened with a multitude of new and struggling devel- 
opment mechanisms and projects. 

The establishment of a new TET activity on a fim financial and institutional 
basis often takes many years, depending on the time required for such activities 
as : 

- establishing personal wprking relations with clients 

- achieving an understanding of their clients' problems and operational 

needs 

- recruiting and training of their own personnel 

- establishing ^ound data bases and sources of information 

Some of the institution-building activities required of TET organizations, 
if they are to contribute effectively to the national economy in the long 
run, include: 

- developing career paths for their personnel. In some cases, this means 
that the TET organization fsces the reality that one of its major roles is 
that of finding, training, and giving .practical experience to people who will 
soon move on to better-paying, more challenging, or otherwise Tr»ore rev7arding 
careers in client organizations. This is a traditional role of Research In- 
stitutes, as well as universities and resisting it may be non- functional for 
both'theRI itself and the country*. 
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• attempting to develop long term funding sources or arrangements that 
vill ensure its survival, growth, .and effectiveness* This is typically a 
frustrating experience and has led many TET organizations into the belief 
that they can become self-supporting in the intermediate range through 
fccs-for-o'ervice from clients - governmental and private. ObservatTons 
over a wide range of, cases in both highly developed and nev^ly developing 
countries suggest that this is a futile hope. There are very fev such 
activities in the world that attain self-sufficiency without some sort of 
governmental subsidy or favored -treatment . This situation, of course, 
leads to the problem of control and autonomy, another long range problem 
of RIs' and other TET activities. 

I 

- avoiding easy, quick "score keeping'' to justify its existence and 
sujpport. Such actions tend to lead to counting or measuring activities that 
do not really represent actual service to client, but only certain super- 
ficial manifestations of real service, Examples are: number of inquiries 
received and handled. Such^ statistics, common in the library field and in 
many STI activities, cIo not reflect actual value to the client or to the 
develop'nent objectives .of the country; they are mei^ly activity , rather than 
output mca<?ures for the TET process. In some cases they can be self-defeating, 
placing emphasis on "front-end" activity levels, e.g., number of inquiries 
"processed," rather than "down-stream" economic or social results for their 
clients. 

-^anticipating the long term institutional "niche"that it can fill in 
the society. Proper long range thinking and planning will often reveal that 
competitive organizations and services will likely arrive in the near future, 
some of them offered on a coramerical basis. Further, such competition will 
even arise from their own clients, who may decide it is cheaper and more"^^ 
effective to build their own internal TET capability than to depend on outside" 
organizations. Rctther than the attitude that has been observed in some situ- 
ations of attempting to block such competition (either from client«s themselves 
or from other outside organizatior^) , the TET organization will be better 
advised to cooperate in developing such ^'competition" and to continually 
modify its own role in the overall TET network in the country. Such a longer 



12 







11 



'term view, In which the TET organization cooperates in developing its own 
"competition" or successor-services, may actually lead to a inorl^secure 
place for it in the national network arid greatly improve its chances of 
survival and service to its clients. Few TET organizations in LDCs can 
hope to be self-sufficient in terras of data bases, special information 
^services, special areas of expertise, etc. Every effort should be made to 
become integrated into the national and international TET network, racher 
than fighting for short terra competitive position. The place of a national 
or sectoral TET activity can become secure primarily by becoming indis- 
pensable or at least cost-effective for its clients, and this will require 
offering a wide enough range of services to satisfy its clients' diverse, 
long term, and changing needs. 

^•3 Balance of Interactive (Person-to-Person) vs. Non- Interactive TET 
Services Provided 

This is a major issue in design of the services and operating pattern of 
a TET activity. Tiiere are several sub-issues involved and they will be 
toucheiJ on here r^nd ext)lored JLn later papers on this iiubject of designing 
TET activities.^ 

One issue, which is far from trivial in countries with limited communication 
or transportation facilities/ is the question of mode of communication be- 
tween tlients and TEr personnel, in both directions. There is a vast amount 
of experience in this field, world wide, from the operations of public libraries 
•(e.g., branch libraries, bookmobiles) to computerized data banks, accessible 
through satelite communications, wire, or other means. Our experience in 
many LDCs suggest that travel and communication between a client's organ izat it 
and the TET. location constitute major, in some cases, overwhelming barriers to 
use of the TET facilities. Some people view this as primarily a rural problem, 
where the distances and lack of ready transportation prevent clients (e.g., 
farmers, or small-industry personnel) from reaching the urban source of information 
or vice versa.' However, such barriers are very common in urban areas, where 
traffic, inadequate telephone systems, and other barriers discourage clients 
from seeking or using the help of TET organizations. The prospect of a 
long and (potentially hazardous) automobile trip across a huge city to meet 
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vl1:h TET personnel or to try to find a document (that may not be there) 
have been observed to be a major deterrent for many potential users of TET 
^^services. Add to that the uncertainty of finding the TET person available 
upon arrival at his or her office,' the often long waits to confer with them, 
and the low probability of ultimate success in filling the need for TET 
information, and the barriers of travel and comiaunication are far from 
trivial. Some of these barriers are particularly aggravating with respect 
to international regional TET centers, where travel papers and official 
arrangements have to be made even for a quick trip for consultation or 
searching for particular material. 

But perhaps the dominant issue in this area is the over-riding question of ^ 
"information or answers" vs. "documents or references." Even in most highly 
developing countries, the issue is far from resolved and it is under study 
by a number of U.So agencies (e.g., NASA, ERDA/ - the space and energy 
agencies - and the National Science Foundation). For most of the kinds of 
problems and requests initiated by clients in LDCs and smaller organizations 
in developed co»'ntries, a document may be of low value in answering a question. 
A bibliography may be of even less value. Neither may^ be of much help 
in solving a special TET problem which needs a specific answer ("should we 
or shouldn't we do it," "can we or can't we do it this way," "where can 
I get a definitive answer to this question or problem," etc.) . In addi- 
tion to the fact that the vast majority of practical TET questions raised 
by LDC clients^ are not cove;red5 let alone answered in formal literature, 
the following problems affect the actual use of documents, when they might 
actually be useful or applicable; 

- cost and time delay in getting the hard copy of a document 

- available time and internal capability in^the client's organization 
to read the document 

- ability to interpret and apply the information in the document 

For the non-scphisticated client of a TET organizatiorr in most LDCs, the 
real need is for: hands-on, face-to-face consultation with an "expert" or 
at least a specialist who can"see" the problem, consult with and interact 
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with the olient, and give assurances (hopefully truthful) that the problem is 
solvable yithin the time and financial and effort limitations of the client 
organization. / 

The most pressing need in TET assistance is for human contact (not necessarily 
face-to-face if costs or distance and time <lo not permit it) to,among other activities 

- interpret and analyze the problem or question 

- guide and actively help in gaining access to sources of possible 
answers or help 

- formulate a search strategy and adjust it, as the search progresses 

- introduce the client to specific high probability sources --_e.g., 

"I suggest that ycfu call Mr. Smith, I have already told him about your 
problem", or "Why don't you and Mr. Smith and I have lunch to discuss 
^ your problem", (a typically North American arrangement.) 

- estimate the cost, time, effort, and other consequences of the search 
and the expected outcomes 

These activities strongly suggest, as pointed out in the earlier papers, the need 
for "linking" or "switching" roles in the TET organization. These are more than 
just the traditional "information gatekeepers" who know where the information is 
likely to be (they are often wrong, by the way). These are people who take an 
active interest in the client's prbblem and circumstances, participate with him 
in the search, follow through, and make every effort to achieve a fruitful ultimate 
outcome of the search. 

There are such people in many organizations and countries. Their roles are cultur 
bound and depend heavily on the reward system and the interpersonal- relations 
aspect of the culture of the organization, the field, and/or the country. In some 
places they are considered "busy-bodies" who would rather poke into other people's 
problems and affairs than do their own work. In other circumstances they are 
hi^ly valued and rewarded for this kind of activity. 

Such roles, in my opinion, constitute the key to success of TET activities and, 
without them, such activities can degenerate into sterile document -furnishing 
organizations which do little to help in solving real problems for their clients 
or their country. 
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4.4 Can and Should TET Activities Stand Alone or Should They Be Integrated With an 
R&D - Performing Organization 

MRill line", effective TET activities should have the whole range of resources 

required for successful assistance to clients: "know-what" information, "know- 

> 

how" information, "kuow-v^y" information, and "know-who" information. 

Many of the questions that clients raise are not merely information questions; 
they involve the judgement of someone v^ose opinion and competence they respect. 
They need informed opinions (backed up by experience, and good analytical reason- 
ing) on such issues as: 

- wliere is the best place to buy this equipment 

- can I trust this seller of equipm^ent, products, or services 

- \hat: risks aiu I running (delay in shipment, long set-up and start-up ) ... 
times,, rapid obsolescence, high operating and maintenance costs, getting 
replacement parts, credit terms,. etc.) 

What I am suggesting is that the relation of a "full line" TET organization, the 
kind that will be most useful to the most clients in LDCs, is, indeed, 'a clienit 
relation , rather than an arms-length information supplier, v^o takes no responsi- 
bility for actually solving a problem or achieving ultimate beneficial results 
from the search .This is a very difficult capability to achieve in an LDC, or eVen 
in a highly developed industrial country. However, for the long run success of ^ 
TET activities, I beli^^ve it is the situation that should be sought and designed 
for. The above requirements suggest that an effective arrangement in many cases 
might be integration of the TET activity with a broad-range or sectoral research 
institute (RI) , where one exists in the country. In the former case, the broai 

, range RI should have a broad and deep science and technology base with: laboratories 

j 

for product, processes and material testing; pilot plant facilities for product , 
and process development; a capability for feasibility and techno-economic studies,' 
a staff of experienced application engineers who are available for travel to 
client sites; legal and patent people; and a broad network of national and inter- 
national contacts. Of course, this ideal organization does not exist in many 
countries. In some cases, there is a sector-specific RI (e.g. agriculture", • 
mini-^g, food industry) v^ich can supply these capabilities for its own sectoral 
clienbs. In many other cases, such RIs have yet to be initiated or fully 'developed. 
Where such an RI already exists, or is in the process of development, zhe synergism 
between the RI and the TET activity can be mutually beneficial. It can help both 
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to survive and to better serve their clients and country. One situation that I 
have observed In several countries has disturbed me, however, and can seriously 
reduce the effectiveness of the Rl/TET combination In the long run or even in the 
short run. 

This Is the tendency on the part of some governments to mix the servlce-to-cilents 
role of the RI/TET and the role of regulation or watchdog over clients-. Tills Is 
a combination that can violate the basic rules and spirit of client-Rl/TET 
relationships and cause a relationship to break down or be less than effective. 
There is some evidence that potential or current clients in some of these 
countries are looking with suspicion and displeasure on the role of an RI in- - 
screening, advising the government on, or even deciding on requests for equip- 
ment and technology Import licenses, This can put/the RI and its client in an ^ 
adversary relationship, rather than the trusting, partnership relationship that 
a service organization trl^^ to establish with its clients. I believe it can 
defeat the purpose of a RI or TET organization to be put in this ambiguous position. 
On the one hand, the RI is .supposed to protect and advance the specific interests 
of the client (almost a "sacred" role in many professional-client rerationships) . 
On the other hand, that same RI may.be transmitting client secrets or information 
to goyernment or other agencies and/or subordinating the clients* Interests,^^ 
even thou^ th'e overall .'intentions may be for the national good. Whatever the 
ethical aspect of this ambiguous situation, it can, from a practical viewpoint, 
harm the trust relationship between Rl and client and greatly Interfere with 'the 
development of the RI and its overall contribution to the national goals. \^ 

Aside from this specific issue, there is the need for the TET activity not to bei 
compartmentalized within the RI, if it is to be integrated with an RI. Using the 
STI activity in some RIs as an example, I have observed that many of them are' 
relatively isolated from the main-stream activities of the RI, including -the 
laboratory people and the field technical assistance people/ Where this is the 
case, STI is less effective than it might be, and the quality of STI provided to 
clients is quite limited. In the case of a full-range TET activity, such 
isolation from main stream RI activities would be self-defeating and the TET 
migiit as well be in another organization or place. The need is for an easy,\. 
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open flow of people, information, and ideas within the RI and between the RI, 
including the TET activity, and its clients. My observation has been that Ris 
and their associated information activities which are built and operated on the 
classical "separatist" university model do not provide effective service to 
their clients and are also wasteful of human and other resources. 
I see the future of RIs and TET activities closely related. Ttiis- is, in turn, 
related to my projection that\pplied science and technology performing organi- 
zations, in the future, will shift away from/the heavy concentration of effort 
in laboratory-ixperimental work that now characterizes them, with only auxiliary 
status accorded to STI and other TET activities, and will' transform, into; -^l|»frn7 
information-acquiring and transforming organizations, with redu,c*ed emphaWi^J;,6^^/ 
original laboratory work, that has often been done already or is current l|,4)eiivg . 
done elsewhere. This anticipated trend is related to many general factors in';^e 
overall R&D field and particular ones "iti the. field of ^TI and TET. A^ritg 
them are: the increased cost of laboratory work in R&D; the >iigh|rat^ of - |'; 
duplicaxion in applied R&D; the rapidly improving mechanlcral aMlity''t9 collect, 
organize and provide information; improved computer analysis and design ' 
methods (e.g., computer-aided design and the many computed rne'thod^ of 'per- \ 
forming automatic analysis); and the increasing need, e'.pecially in the LDCs, 
for adaptive ^technology, which often can best be done in the field, rather, 
than the laboratory. 

4.5 me Need for Training /Experience , an d Good Workinfy Relations Within 
the Combined RI/TET Organization ^ ■„ , . 

- The previous section was primarily concerned with the relations between the 
RI/TET organization (assuming the existence of such an integrated organization) 
and their clients. In this section, I want to touch, briefly, on some matters 
of internal concern to the organization itself.^ I have observed a large 
number of situations where the people in the TET ar^a of an institute - STI, 
patents, license, technical" assistance , and related activities - are. con- 
sidered separate from (and in many cases inferior to) the professional ; 
scientists and engineers who do he laboratory work in the RI. This is an ^ 
unhealthy situation and leads to lack of cooperation and respect, to the dt*--" 
advantage of both the RI and its clients. 
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Althou^ it is clear that the kind of training and initial experience re- 
quired for TET activities may be different from that required for laboratory 
R&D work, these initial differences should not serve as barriers to effective 
team work^and cooperation. The integrated type of activity described in 
the previous section svffers in the "face of rivalry, separativeness, and 
lack of cooperation. Oue way of overcoming such problems is a continual 
effort, on the part of the managers of the RI and its component divisions, 
to bring the TET and laboratory people together ih^joint projects and other 
activities as part of the normal routine of the organisation. By setting up 
project teams that formally include members from the TET activity, direct 
internal benefits can be realized, as the laboratory and project people learn 
the advantages of having experienced TET people working with them. Such 
cooperation may also improve the image of the RI iii the eyes of the client, 
as they see an integrated effort, aim6d- at helping him in a wide variety „ 
of ways related to his problems and circumstances. < . >*/ 

In addition to formal client-centered projects, members of both the TET and- 
laboratory activities can help each other gain experience and judgement in 

areas such as; * > 

- techno-economic analysis 

- market research 

- selecting equipment and materials'' 

- negotiations for technology acquisition 

- in-plant operations (where most of the problems arise that lead 
clients to caLl the RI or TET activity) 

- technology forecasting and assessment 

- the wliole range of related activities that are in the intersection 
between science, technology, economics, law, and management. 

Both groups need continuous exposure to each other and to client problems 
that involve both kinds of specialties. They also. need exposure to govern- 
ment agencies and foreign sources of technology and the regulations and 
procedures surrounding their acquisition and application. But most of all, 
they -need mutual respect and trust of each other. Some RIs have found that 
TET activities can be a major help to them in their marketing of projects 
to potential and actual clients; They can provide quick, inexpensive, direct 
entree, and can rapidly help to establish confidence in the client's mind about 
' the usefulness of the RI. Providing information or advice in the TET area can 
be imich quicker and easier than solving a technical problem through laboratory 
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work of a longer term nature, 

4,6 Financial and Economic Aspects of the TET Process 

A major set of issues discussed in the two previous papers related to the 
economic aspects of costing, pricing, and selling of TET services to 
clients, Ihe three concepts of cost , price , and value lead to confusion in 
many fields, especially those vAiere non-tangible commoditiies such as infor- 
mation are being transferred. 

RIs or other TET organizations cai seldom say, with any degree of certainty, 
what the full costs of a particular service or transaction' are • Such cost- 
ing is complicated by fixed," variable, and seii.ii-f ixed costs and the 
difficulties of measuring and allocating each of them to a* particular 
transaction. Pricing is also complicated by the lack of a tradition of 
pricing o£ information in LDCs, as v^ell as in many sectors of .the economy ; 
of highly industrialized countries. Finally, the value of the tr^ansaction 
to the client is hardly taken into account by publicly-supported TET 
organizations, although, it is traditional in some^areas of the private 
sector for the supplier of important information to share iu the fruits of 
it. This applies to such transactions as those involving license fees, 
consulting services, or finders fees. The value of a document, piece of 
information, or bit of advice provided by a RI or other TET organization 
in an LDC, especially if they are publicly supported,' seldom influences 
the price charged for it. • 

If LDCs are to benefit from the full range of TET services available and 
potentially available to them and to build such capabilities internally, 
some consideration will have to be given to all three attributes of a 
TET - cost, price, and value to the receiver, lliis will take some profound 
thought, analysis, and policy making, if the TET process is to approach the 
status of self-support > through obtaining a price for it? "product" and 
a fair return on its investment in developing a data base, network, and 
capability of answering TET questions. ' o . 

If the RI/TET organization is to be tax supported or substantially subsidized 
over"^its lifetime, then the questions of "fair share" of the returns to its 
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clients, as a result of the RI/TET contribution, may be less relevant • If, 
however, the concept of a self-supporting RI/TET activity is part of the ^ 
national objectives, then this major source of long-term income, directly 
related to its contribution, should obe considered seriously. Although 
I raise this issue in the context' of the combined Rl/TET, it is also a 
crucial matter for RIs alone and TETs alone, -as well as for the R&D 
and STI departments of industrial companies 6r government agencies. 
Questions about the value of, support for, and returns from such activities 
has become very coic x>n in most countries and sectors in recen^ years. 

4.7 Who Dominates the TET Activity 

f 

Since STI activities are the most common and familiar component of the 
whole r';nge of TET activities, it might be well to cor.sider the relative 
dominance of different specialties and conceptual approaches in that part 
of the TET process. In niost STI systems, whether national or international ^ 
public or private, the design of such systems is incjgeasingly coming under 
the influence of computer enthusiasts, ^s compared to the previous dominance 
by librarians. In a more general sense, the new diffuse specialty of 
"information ^ientist" or "information specialist" is being called Upon 
to design and operate STI and related systems. From the viewpoint of the 
technical capabilities 6f equipment, software, and information sources, 
these people should certainly be heavily involved in both design and 
operation of STI systems. But from the viewpoint of the needs, desires, 
limitations, frustrations, and capabilities of the users of such systems, 
much more input is needed in both design and operations from technical 
people - scientists, engineers, technicians, and managers - who are the 
beneficiaries (sometimes the vic-ims) of STI and TET systems. 
This is a very controversial and large subject and one that I have commented 
on elswhere. I mention it here only because in recent months I ha^^e seen 
several new national STI and related systems being conceived and designed 
by the former two groups - the computer and library pe6ple - with only 
j)eripheral inputs from the ultimate users ~ the technical people. 
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5. HOW TO GET STARTED ON SYSTEMATIC DESIGN OF TET ACTIVITIES 

Design of TET activities, in the spirit of the discussion in this paper^is 
not merely a matter of policy-level discussions and the bringing to bear 
cf direct personal experience of a number of committee members - a procedure 
very common in these matters. It also involves a srrious job. of analysis 
and empirical investigation to determine the resources and limitations 
in the situation, the feasible' alternative designs, and above all, the 
needs, desires, and characteristics of the users. I am* not advocating, 
in this instance, turning the design' of every TET activity into a basic 
esearch task to be undertaken by university personnel in the style of 
•'research-on-research'*. However, many of the data-gathering and inferential 
methods required for effective organizational design of TET activities 
require similar investigation and analytical techniques to those used in 
resfedrch on the Subject. This requirement suggests that people experienced 
and skilled in such techniques be involved in the design activity and 
thaf they dra^' heavily from the xc^earch ?iterature on the subject, so 
that the design will reflect the best the cetical as well as practical 
thinking and experience that is available. 

From the viewpoint of mechanics, I suggest that the design effort start 
with a task force made up of both specialists in the design and operation 
of TETs ( e information specialists, computer people, JLibrarians, field 
technical assistance agents, patent and legal people, etc.), and sub- 
stantial representation from the user or potential user population 
(the working technical people as well as their managers). In particular, 
these users should be representative of the broad range of potential user 
groups, including the extremes in sophistication and current use of TET 
services. The task force, in its role of back-up advisory group to the ^ 
design group described below, should also have representatives from RIs, 
government regulatory agencies, data system suppliers, import agents, and 
manufacturers representatives. 

This^p potentially large, task force should be in support of a small design 
^oup \A\ich will work intensively on the actual design of the TEP activity 
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as their major activity for a concentrated period. A very common approach 
to information gathering in design of TET activities is to "conduct 
a survey". I am in favor of that, except if the survey becomes a 
•substitute for the design activity, rather than an adjunct and input 
to it. In many situations, a survey can be done in a matter of days, 
with members of the larger task force meeting with or calling several 
colleagues in their own field or section and gathering data according 
to a common data format or instrument. The telephone is a very useful 
device for such surveys (just as it is for TET activities themselves, once 
confidence and an easy relationship has been established between the 
callers). Our experience has bten thar people in existing RIs, TET- 
activities, and user organizations are very willing to chat on the 
telephone, even long' distance and overseas, if the subject matter is 
relevant to their tntcrests^, and if the "interview" or discussion is 
sharply focussed. They are increasingly reluctant to answer written 
questionnaires and even to grant extended interviews in person. 

Some additional "design features" of this TET design group should be that * 
the design exercise, where at all possible, be done without outside fund- 
ing, especially from outside the country, to avoid the typical invc'>ve- 
mants in .red tape and delays that often accompany funding for such projects. 
Our experience indicates that a small design group (A-5 people) working 
on a part-time basis and supported by their home institutions (e.g., an 
RI, a government agency, a university ^" a user organization) can do a 
tremendous amount of the conceptual design work in a relatively short 
time (weeks, with frequent meetings or months, with less frequent meetings.) 
The back-up of the extended task force, representing .the various parties 
concerned with the development and operatipn of tht. TET activity, 
can provide fast and useful information for the design group. In 
response, to a possible criticism of the "fund- it-your self" approach which^^ ■ 
I advocate, "I can only say that If a country or sector is. not in a position 
to finance the relatively inexpensive phase of designing a TET activity, 
then there is a high likelihood that it will not be able to support the 
•CTET operations themselves in the intermediate or long run. There are 



ERIC 



23 



22 



many human resources which many LDCs *have for designing such activities, 
including university and RI people who have had some experience in the 
field. I am not advising against the use of foreign "experts", but 
I am concerned about the over ly- formal ^ overly-standardized, and ovjr- 
controilcd efforts I have observed (and been involved in) where outside 
funds are used for this purpose. 

The design group, supported by the task force, should find the ''organiza- 
tional design approach", described in Section 3 of this paper, useful 
in marshalling the facts and opinions, the case studies and theories, the 
ideas and information generated in the design phase. An additional 
devic:e which we have found useful in our design activities is use of 
"Design Propositions" which are credible assertions about the relations 
between: criteria, features, and parameters. These constitute the 
basic structure of the design rationale, sximmarig^ng the knowledge and 
beliefs of th^ people doing the designing and providing inputs to the 
choice of design alternatives. They are typically of the form: If you 
do"this"0esign featur^,then"thatf (design criterion),will happen, subject 
to the i-nfluence, of 'these other factors" (design parameters). Given the 
criteria provided by the potential users or clients of the TET activity, 
the features can be generated with the help of these propositions, 
which summarize the state of knowledge about the subject. Some examples 
of such propositions, referring to Figure 1 , are: 

- a wide- spectrum skill mi-x in the TET activity will increase the 
percentage of relevant answeirs and satisfaction of clients, 
subject to the state of the art . 

- limited resources for persoa-to-person communication will increase 
the frustration of the client and, reduce the likelihood of survival 
of the TET activity 

- a proper pricing structure can provide funds for self-support of the 
TET activity, subject to economic conditions and sophistication 

of the clients 
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In conclusion, I make no pretense that systematically designing and 
operating a TET e^ctivity in the manner described is quick, easy, cheap or 
sure to suc:eed. However, based on our research and observations in this 
area, spch an approach can have a major effect on improving its chances 
of survival and usefulness to individual clients and countries. 
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